Three new cassane diterpenes (1-3) were isolated from Caesalpinia pulcherrima. The structures of the isolated compounds were assigned based on spectroscopic and spectrometric analysis.
The molecular formula of compound 1 was determined to be C 35 H 38 O 10 , by HRESIMS. The 13 C NMR spectrum (Table 1) showed resonances for 11 quaternary, 4 methyl, 4 methylene and 16 methine carbons.
These included signals for a fused α,β-butenolide ring at δ 107.7 (C-12), 169.9 (C-13 and C-16) and 116.4 (C-15), which compared favorably with literature data for previously isolated neocaesalpins [2] [3] [4] [5] [6] [7] , a carboxylic acid moiety at δ 180.3 (C-19), a methoxy carbon at δ 50.9 and two benzoate esters with signals in the range δ 166.0-128. 3 . The 1 H NMR spectrum (Table 1) showed characteristic cassane-type diterpene signals, in addition to signals for an olefinic proton at δ 5.83 (H-15), a methoxy methyl singlet at δ 3.20 (12-OMe) and two oxymethine protons at δ 6.02 (H-6) and 5.79 (H-7). HMBC correlations from H-6 to C-1', C-4, C-5, C-7, C-8 and C-10 confirmed the placement of a benzoate at C-6 and C-7. The methoxy group was positioned based on HMBC correlations from the methoxy protons to C-12, while connectivities from H 3 -20 to C-3, C-4, C-5 and C-19 indicated that the carboxylic acid moiety was geminal to the C-20 methyl group at C-4. Compound 1 was assigned as 6β,7β-dibenzoyl-12,16-epoxy-5α-hydroxycassa-12,15-dien-19-oic acid. The trivial name proposed for 1 is neocaesalpin P. . HMBC correlations from H-6 to C-5, C-7 and C-8 and from H-7 to OCOCH 3 , C-8 and C-14, placed a hydroxyl and the acetate at C-6 and C-7, respectively. Compound 2 was assigned as 7β-acetoxy-12,16epoxy-5α,6β-dihydroxy-12α-methoxycassa-13 (15)en-16-one. The trivial name proposed for 2 is 7β-acetoxy-6β-hydroxyneocaesalpin E.
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Compound 3, C 21 H 32 O 5 , was similar to 2, except that there were no acetate signals. 13 C NMR data showed an additional methylene carbon at δ 34.4 (C-7), while the 1 H NMR spectrum indicated only one oxymethine proton, at δ 4.19 (H-6). Key HMBC correlations from H-6 to C-4, C-5, C-8 and C-10 confirmed the placement of a hydroxyl group at C-6. Compound 3 was assigned as 12,16-epoxy-5α,6β-dihydroxy-12αmethoxycassa-13 (15)-en-16-one. The trivial name proposed for 3 is 6β-hydroxyneocaesalpin E. 
Experimental

General experimental procedures:
Extraction and isolation:
The dried ground roots of C. pulcherrima (150 g) were extracted with methanol (2 L) and the extracts were then concentrated in vacuo to give a dark brown gum (7.7 g). The gum was suspended in 10% aqueous methanol (200 mL) and extracted with dichloromethane (4 x 200 mL) to give a brown gum (1.6 g) on removal of the solvent. The dichloromethane extract was subjected to flash chromatography using acetone: n-hexane of increasing polarity to give 434 fractions. Fractions 41-50 were pooled and chromatographed on Sephadex LH-20 with acetone as eluent to give compound 3 (3 mg). Fractions 67-80 were pooled and chromatographed on Sephadex LH-20 with acetone as eluent, followed by PLC (n-hexane: acetone, 7:3)
to give compound 2 (4 mg). Fractions 178-208 were combined and chromatographed on Sephadex LH-20 using acetone as eluent to give compound 1 (15 mg). 
